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of hand labor.1 Iron blast furnaces are invariably charged by
mechanical means such as are shown in Fig. 129. This device
is known as the bell and hopper feed. The hopper A is charged
directly from a self-dumping skip which raises the ore, flux, and
coke from bins, where it is filled automatically. The lever (7,
operated by compressed air, lowers the bell JB at the will of the
operator, and the charge passes into the furnace. The design
of the bell and hopper is important as it must distribute the fur- *
nace charge in the proper manner, the fine material usually to
the side and the coarse to the center, so as to make a furnace
column that will offer a uniform resistance throughout its cross-
section to the passage of the rising gases. Usually the Motional
resistance to the gases is less along the walls of the furnace than
through the tortuous interstices bewcen the pieces of the charge,
so that if fine material predominated in the center of the charge
column, the larger part of the gases would pass up along the walls
at a high velocity and but little gas pass through the, central
part of the charge. Since in the blast furnace these gases have
important functions, such as preheating the charge and reducing
certain constituents to the metallic state, it is at once apparent
that, for the proper working of the furnace, the gas current
should rise as uniformly as possible through the charge. These
principles apply to all types of blast furnaces, i.e. it is essential
that the rising gas current pass uniformly through all parts of
the charge, in as far as this is possible. This condition is
obtained mainly by a proper distribution of the furnace charge
as regards the fine and coarse pieces. What the proper distri-
bution is, depends on the shape of the furnace to some extent,
but generally speaking the fines should pass to the walls, while
the coarse material should go to the center. In shoveling
ore, the fine material, particularly if damp, acts more sluggishly
than the coarse, and hence will fall short, or almost directly from
the shovel, while the coarse will fall from the shovel in a long
arch and pass on further than the fine. In charging a rather
wide furnace, by hand labor, from either side, the coarse and
fine will tend to take their proper relative position, but if
the same furnace were charged from the center, as by an
ordinary bell and hopper device, or by shoveling through a
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